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FIREBALL CALCULATIONS: SHOT HAMILTON 

1.0        INTRODUCTION 

Shot Hamilton,  a 50-foot tower shot sponsored by LRL,  was 

detonated at 0800 PST,  on 15 October 1958 in Area TF-1 of the Nevada 

Test Site.    The fireball yield was 0. 43 ton + 0. 09 ton. 

2. 0        CAMERA INSTRUMENTATION AND OPERATION (Table 1) 

Photographic coverage of Hamilton fireball growth was 

provided by two high-speed Eastman cameras and one high-speed 16 mm 

Fastax camera at Station 527. 01 (6 x 6 No.   2) and a similar camera 

complement at Station 527. 02 (6 x 6 No.   3).    In addition,  two Rapatronic 

cameras were located at Station 527. 01 to record early fireball growth. 

The EG&G framing camera,  running at an approximate speed of 15, 000 

frames per second,  was located at Station F-732 (6x6 No.   1) to record 

additional early fireball behavior.    One Eastman camera from Station 

527. 02 did not record the complete fireball.    All other cameras obtained 

records suitable for analysis. 

The station locations and the burst location are shown in Fig.   1. 

Figure 2 contains a summary of the survey data. 

3. 0        RESULTS "' 

Because the yield of Hamilton was well below the range of 

constant 05 scaling ,  the 0 comparison technique as defined in EG&G 

Report No.  B-1869,   "Fireball Calculations - Shot Eddy",  was employed 

to determine the yield.    A yield of 0. 43 ton + 0. 09 ton is indicated. 

IT scaling is usually applicable only for yields greater than 2 kt. 
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An air density of 1. 098 grams per liter was used in the yield 

calculations.   The air density value was based upon-a pressure of 910 

millibars, a temperature of 15. 0°C,  and a relative humidity of 30 percent 

at shot time. 

The table below gives the comparison shots, and the Hamilton 

yield obtained by the 0 - comparison. 

Lea 

Hidalgo 

Air Drop 

Buster B 

Wasp' 

Ranger A 

Wasp 

Ranger E 

Comparison Hamilton Yield 

Shot <tons) 

Balloon 

La Place °-495 

Wheeler °- 374 

Santa Fe °-4" 

0.452 

0.450 

0.404 

0.408 

0. 398 

0.419 

0.423 



and 5. 

Comparison Hamilton Yield 
Shot (tons> 

Tower 

Hornet 

UK-3 

Rio Arriba 

Quay 

o, 422 

0. 419 

0. 456 

0. 431 

~w " =  0. 432 

Diameter vs time and 0 vs time plots are shown in Figs.   3,  4, 

The following data sheets are included for each film: 

(a) Photo Plan and Photo Loading Chart 

(b) Camera Data and Calculation Sheet 

(c) .  Diameter Measurement Sheet 

(d) E102 print-out sheet of D,  t,  and 0. 

Selected frames of fireball films are contained in the Appendix. 

The zero-frame times of the motion picture camera records 

were determined by comparing these records with the Rapatronic diameter 

vs time data. 
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Table I 

Hardtack Phase n,  Hamilton 

Fireball Camera Distribution 

Station Camera Qualitative 
Functioning 

527.01 
(6x6 No.  2) 

E-34 Record 

E-7 Poor Ims ige 

F-16 No.  2 Record 

R-4 Record 

R-3 Record 

527.02 
(6x6 No.  3) 

E-25 

E-6 

F-16 No.  1 

Part of F. B. 
Obscured 

Record 

Record 

F-732 
(6x6 No.  1) 

FR No. 1 Record 

-9- 



Table H 

Hardtack Phase II, Hamilton 

Average Diameter vs Time 

0. 5 

1. 0 

1. 5 

2. 0 

2. 5 

3. 0 

'* 
5 

4. 0 

4. 5 

Time Diameter(meters) as seen from 
(in msec.) Stations 527. 01,   527. 02 and F-732 

7.3 

9.0 

10.3 

11.,2 

12.2 

12.8 

13.4 

14.2 

14.7 

-10- 
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FILM Na 60366 
CAMERA NC   £3 

CAMERA   DATA   &  CALCULATIONS 

STATION NOffJ'^ 6x6 

EQ. AP. 

TEST /J/RM/LTQV CALCULATED &t'-6<fd 

DATE: /a//s/sa 

A (AIMING POINT) 

CAMERA 

R°/A = CBh cos a cos ft + (He-He) sin ß 

o = Ö    CO 

COS a =/_^£££. 

CBK=  ^£^- 7 ^ 
CBh COSa COSß- 3 6^.4 /» 

/9 = Z° /z 
COS £ =   <?. 999Z6 

sin £= i, ^j<gjg 
AH sin/3 =   <?, 6 ^7 

B.      FOCAL    LENGTH    4 77.39 mm     ( 774 6 9p) 

HORIZONTAL 
PROJECTION 

HB*   3/Z9 # 

Hcg 3Q79& 

AH« Soft±j^Zj22_ 
ROA=   I J<SvT. O /* I 

C.     MAGNIFICATION   FACTOR     (meters/in.)  19.4-3 

D.      ZERO   TIME   CORRECTION  0.984Q ™ c/e/<^ 

EDGERTON,   GERMESHAUSEN, & GRIER, INC. 
.1 Q 



FILM HO. 6 03 6S 

CAMERA Na   £4 

CAMERA   DATA  &  CALCULATIONS 

STATION NO 
<fz i. oi 

EQ. AP. 

TEST H^^^TO V CALCULATED tti-G&o 

DATE: /O//S/S8 

A (AIMING POINT) 

CAMERA 

HORIZONTAL 
PROJECTION 

R % - CBh cos a cos ft + (HB -Hc) sin ft 

as o° oo' 
COS a-/. OOOO 

CBh =   3 6 4.7 ™ 
CBh COS a CQSft = ^<^.^ ^ 

ft =     . ^V*' 
cos ft =   0. 999 26 
sin ft =  0. 03839 

AH sin ft «=   0.6  so 

H*--3J29f±_ 
Hc=  3 079 ft 
AH« ^oft=   /-5-Z /r? 

B.     FOCAL   LENGTH    477. 8Z   mm    ( 7739Sz) 

pOA= U^^   /»      1 

C.     MAGNIFICATION   FACTOR     (meters/in.)   '9.4/ 

D.      ZERO   TIME   CORRECTION   0.499S   w JeUj 

EDGERTON,   GERMESHAUSEN, & GRIER, INC. 



CAMERA   DATA   8>  CALCULATIONS 

FILM Na  603S9 STATION HO. ff?*%- TEST tf#M/t.TofJ CAUDULATEO ÖT^ö 

CAMERA HO.' £ 7 EQ. AP. DATE: /o//s/s8 

__--—-    ""    a 

CAMERA 

A (AIMING POINT) 

^ B 

HORIZONTAL 
PROJECTION 

A.     R°/A = CBh cos a cos £ + (HB-Hc) sin ß 

«=        0° oo ' ß =     Z°4S' HB*   3/2 9 /7 

COS a = /. OOOO cos j9= 0.9388S Hc=  3 0 7 9 fr 

CBh=   3 6?. 7 m  ■ sin ß~ o.o4 798 AH« cTtf // = /s5:2  *» 

CBh COS a COSß-364.3 m AH sin/3 =   a 7 "? RVA= 1 s<^r. ° ">     l 
B.     FOCAL   LENGTH     4 *. / nn    (kr-/zo7) 

C.     MAGNIFICATION   FACTOR     (meters/in.)   /*4. 6 

D.      ZERO   TIME   CORRECTION    0.28  ">* 

EDGERTON,   GERMESHAUSEN, ft GRIER, INC. 
- On 



DIAMETER MEASUREMENTS 

moz HAMILTON run HO. 60359 

Fr. NO. 

0 
1 
2 
3 
k 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

Mag. »1 *2 »3 

28.90 

READ BY. 

DATE 

0152 
OI85 
0204 
0229 
0248 
0258 
0271 
0281 
0289 
0299 
0306 
0313 
0321 

, 0328 

OI5I 
0173 
0194 
0215 
0235 
O25I 
0262 
0274 
0287 
0296 
0303 
0316 
0321 
0328 

PLW GGO 

10/23/58 

U£. 
/'■'* 

J3.0S- 
^■73 

t3-3± 
J3 ?h 
UM 
/^rPt 
J&2LL 
SS.03    I 
/C-oS 
/Cfo 

Davg (m)       t (ns) 

TYPED BY_ 

DATE 

0.1c 
l. of 
/■ 9Y 
I. 0 2. 
Z.2.1 
■2..1.0 

2-96 
3.3 7 
3.76' 

r. 3* 
r.69. 

REMARKS: 

-21- 
& GRIER, INC. 



FIREBALL   CALCULATIONS 

SHOT tf ami I ton FILM  NO &035 9 

DATE 
/-22-^5» 

D t InD Int t2* ♦ 
7,c8 .66 2.025 51 4 15 5 9- ,046945 8.9 c-0 
8 95 1 05 219172 4 P 76 101^6Q7 8 7 77 
905 1 44 "> 297 50 364 69 11 57056 8 5 99 

1110' 1 P2 2 406 P7 598 87 12 706 78 87 35 
1208 2 21 2 49149 792^3 1373243 87 Q6 
1273 2 60 p ^43 94 '    95543 14 654 68 8 6 86 
13 33 2 °8 2 ^9003 1 091 89 15 476 PO 86 12 
13 88 •» -^7 P^3048 1 214Q4 16 257 63 85 37 
14 40 3 76 266728 1 324 48 16985P5 8 4 77 
14 88 4 14 2 70009 1 42077 1765278 84 29 
15 23 4 <^3 2 723 34 1 51077 ^ p ? 9 9 89 8.3 22 
15 73 4 oi 2 755 65 1 59129 \9 89885 8 3 23 
1605 "=i 30 ' 2 77 5 79 1 6 67 68 19 485 25 8236 
16 40 ^ 69 2 797 "^6 1 73P 65 20 04 6 33 81 PI 

-22- 



CAMERA   DATA  a  CALCULATIONS 

FILM NOt 6 03 S3 STATION NO £?^ TEST //AM/LTad CALCULATED fiVV^ 

CAMERA Na E34 EQ. AP. DATE:   /o//s/ss' 

* 

^-—-—~~~~a 

CAMERA 

A (AIMING POINT) 

HORIZONTAL 
PROJECTION 

A.     R°/A = CBh cos a cos £ + (HB -Hc) sin ß 

o=        o °   oo ' ß =     2°  04J HB-    3/2 9 # 

COS a =   / oooo cos £=   ö.P9^J-^T HC=  3o79 P+ 

CBh=   3 6 4.7  rn sin £= a ö36ö^ AH« Söff= /S.Z T> 

CBh COS o COS £ = 364. S r» AH sin£=  a vTJ~ ^ R"A-\36S/^           1 

B.     FOCAL   LENGTH    /o/. 6   z??/^      ^/e^ /j ^ 

- 

* 

4 

c. MAGNIFICATION   FACTOR     (meters/in.) 9/. 2 7 

D. ZERO   TIME   CORRECTION    o. oo4-   »>s 

EDGERTON,   GERMESHAUSEN, A GRIER, INC. 



BXAM&ER MEASUREMENTS f-3¥ 

8B0T Hamilton PHWKO.    6035s 

Rp« So« MB«. »2 

0 
1 
2 
3 

5 
6 
7 
8 

Fireball inaiäe c*b 
29.00 0218 021U 

0270 0258 
0305 0286 
0339 O33O 
03?8 03^9 
0385 0372 
(A03 0399 
0U21 0^25 

6?.S-o 
<P. 3z- 
f, 3 2- 

/O. SS" 
JLLAL 
(>■?? 
/2-*1 
/3<22- 

muumw— 
D._ (a)      t (mm) 

READ BY, 

DATE 

4»      ^O 

o-3? 
0.7& 
/•/7 
A.« 
A 9? 
2.33 
Z-7Z 

3.1/ 

TYPED BY 

'#gk   "fcfo DATE 

REMARKS« 

•24- 
& GRIER, IHC< 



FIREBALL   CALCULATIONS 

gHrr //dYfilJfon     FILM  NO ^3jr6 

DATE 

InD Int t2/S <(> 

6.80 .39 1.Q16P5 .Q41C3- .*86180 9.909 
8 32 78 211872 .   24844- 0053^9 9189 
9 32 117 2 232 21 1 56 °3 10 647 84 87 52 

1055 156 235609 44476 11Q4711 88 30 
1131 1 Q4 . 2 425 61 662 69 13 035 33 86 76 
1194 233 247983 84579 1402588 8512 
1263 272 ?=S3604 1 000c6 1 d Q21 63 8464 
13 32 3 11 2 589 27 1134^1 15 747 55 8 4 60 

•25- 



CAMERA  DATA  a CALCULATIONS 

FILM Na  6036/ 

CAMERA Na r~/6   2 

STATION Na /.f/JT 
EQ. AP. 

TEST J/AAf/LTb/d CALCULATED Üt-GGo 

DATE:   /o//s/s8 

CAMERA 

A (AIMING POINT) 

A.     R°/A = CBh cos a cos £ + (HB -Hc) sin ß 

a = 0° oo' 
COS a-  /. oooo 

QBh=     3 6 4-.7   irf 
CBh cos a co$ß = S64. 4 m 

B. 

/9= Z°"/S 
cos g=   <?. $992 3 
sin /3 = & (7j 9 z & 

AH Sinfts   Q.b' to 
FOCAL   LENGTH    7<3.4£   ,»/»     f6/7o86)_ 

HORIZONTAL 
PROJECTION 

HB*  3/29 & 
Hc= 3079 ft 
AH» jy? M= /s.Z 2L 
ROA= \36S?0  *        I 

C.     MAGNIFICATION   FACTOR     (meters/in.)  //S.S 

D.     ZERO   TIME   CORRECTION   o. /s ms 

EDGERTON,   GERMESHAUSEN, A GRIER, INC. 



DIAMETER MEASUREMENTS 

8HOT 
Hamilton FHWHO. 

60361 

ft?» Bo« 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

READ BY_ 

DATE 

R3WRKB: 

M»6« »&■ 

48.15 

28.90 

0176 0195 
0273 0273 
0316 0315 
0342 0349 
0227 0230 
0239 0241 
0249 0255 
0260 0265 
0276 0276 
0288 0293 
0301 0303 
0309? 0306 
0314 0315 
0322 0323 
0328 0331 
0335 0337 
0341 0341 
0346 0344 
0351 0349 
0356 0358 
0364 0363 

GGO LW 

10/28/58 

!S5 
*/.5'8 ■ 
6.7Y. 
71'f 
g.j-3 

23L 
T&6 
/Q% 

ML22- 
/'■*Y 

JLL23L 
/z-v/ 
/Z.C9 
1L1L 

<?■&' 
'vrt 
JJ^lL 
W>Z 
/t./e 
1232. 
rt-4? 
IftJSL 

Tffira7HT555T 

"£S 
(B)  t (a.) 

TYPED BY 

DATE 

0.38 
Ö-C>l 

j. o& 
j.3Z 

J.7Ö 

Z-V8 

Z.7Z 
2. 9^ 
3. /& 
3.V2 

3.B& 
V. /2 

-27- & GRIER, INC. 



SHOT. 

FIREBALL   CALCULATIONS 

HäJmi l-fori FILM NO. 

DATE   

(*D3t>l 

I - %*2.'  5"9 

InD Int t*> * 

4.58 .15 1.52174 1.PQ705 - ,468217 9.7 81 
6 74 38 1 Q0799 °67cl - 6 790*6 99 25 
7 79 61 2 0 52 85 494 37- 8 205 74 9493 
8 53- P5 214366 16245- 9 370 85 91 02 
9 39 1 08 2 239 68 76 90 10 31239 9105 
9 P6 132 2 28844 277 63 11 174 54 88 23 

1036 1 55 2 337 95 4 38 33 11 91642 86 93 
1079 1 78 2 378 56 576 66 12 ^94 38 85 67 
11 34 20? 242826 70308 13 24763 8 5 60 
1194 2 25 247983 810 86 13 83128 86 32 
1241 248 2 51846 90818 14 38C27 86 29 
1264 2 72 .     2 536 84 1 000 56 14 921 63 84 70 
1293 2 95 2 559 54 1 081 77 .15 414 26 8 3 88 
13 25 3 18 2 58400 1 1 56 88 15 884 dl 8341 
13 54 3 42 2605 67 1'229 67 16 35373 8279 
13 81 3 65 2625 42 1 294 78 16 785 25 82 27 
1402 3 88 264053 1 35591 1720068 81 50 
1418 412 2651 88 1 415 92 17 618 63 8048 
1439 4 35 2 666 59 1 47024 1« 00 5 K.8 7991 
1467 4 58 268587 1 52174 18 38039 79 81 
14 94 4 P2 2704 11 1 57280 18 759 59 7963 

■28- 



FILM Na   6Q3SZ 

I GAMgRANO.   ^ 6 

CAMERA   DATA   S  CALCULATIONS 

STATIC* NO. //I % 

EQ. AP. 

TEST   HGftf/LTori CALCULATED &f'G6o 
DATE:   /0//S/S8 

CAMERA 

A (AIMING POINT) 

A      R% = CBh cos a cosfl + (HB -He) sin ß 

1 = (9°   00 

•°* fl = /• <?fl?<3 

'6h cos a cos£ = J7/ 7 

0 = ^' /* 

cos 0=   <7, S99Z9 
sin /3=   o. 0373 / 

AH sin/3«=  <?.J" /w »s a cosp = 37/. 7 m I  ^n »»'PE  ^-°   "' 
FOCAL   LENGTH    63.9/""»       (ET/Z54) 

HORIZONTAL 
wtoaccnow 

AH- 4 6 ft** /+ m 

R%= GEE*--2 m  >     I 

MAGNIFICATION   FACTOR     (meters/in.)   /* 7-9 

"l'Ä^V" 
:ERO   TIME   CORRECTION   0. o^ ™* 



FIREBALL   CALCULATIONS 

SHOT hf/2.mi'/fan FILM  NO. 

DATE   

&035'Z 

/'-1_llI9 

t InD ln+ t2* .   4> 

.05 1.61343 2.° 9 5 72 - .301722 1 6.6 37 
45 1 Q62P6 798 45 - 7265°7 97 99 
84 214248 174 29- 9 326 57 91 35 

123 225342 206 96 1086309 87 63 
163 2 34563 48865 12 158 73 85 86 
202 .2423 84 70308 13 24763 8 5 22 
241 2 48568 879 55 14 21653 8447 
2 PI 2 541 58 103313 15 117 26 8 4 00 
3 20 2 594 52 116315 1592432 8408 
3 60 2 622 52 128099 1669287 8249 
3 c>9 265047 1 383 86 17 39412 8140 
4 38 2 68040 147711 IP 05514 80 80 

-,-31- 



CAMERA   DATA  S  CALCULATIONS 

FILM NO. 603S4 
WX ^/6 */ 

STATION wo. ■S2 z oz 

EG. AP. 

TEST ///9///Z To A/ CALCULATED &f>66o 

DATE: /-o/zs/ss 

A (AIMING POINT) 

CAMERA 

A.     R%-CBh cos g cos/9 + (HB -He) sin ß 

G = ö°öö' 

COS a =   /. tftf^tf 

CBh=      372.0 JT) 

C8h COS a cosß= 37/. 7 m 

■ß = 2° 7o' 
cos ß= p. 99929 
sin ß= 0.0378/ 
AH sinft = Q..S m 

B. FOCAL   LENGTH     77-96   m/»    (6/7Q7/) 

C.     MAGNIFICATION   FACTOR     -(meters/in.)   /Z/.3 

D.      ZERO   TIME   CORRECTION    o.ooz   ^s 

HORIZONTAL 
PROJgCTIO*} 

HB*   3/2 9 W 
Hc=   Jo 33 ft 

AH« ^ //= /*   A7 
R%= FTT^ I   *y    | 

EDGERTON,    GSRME^AUSEN, ft GRIEFS, If 



DIAMEIER MEASUH01OT5 

Tim ro. 6035* 

"tt.15 

«W
ill

 

28*90 0221 
0239 
025L 
0262 

•) 0271 
1 0276 
? 0286 

3 0291 
0297 

5 0303 

6 0309 

0227 
0270 
O3O3 
0326 
03*2 
022* 
0237 
02*7 
O26I 
0268 

,0279 
0283 
029O 
0298 
O3OI 
O3O7 

M 

> BY 000 JBC 

10/28/58 

7-tO 
p.a.3-. 
e.-(,n 
_7-3S"   . 
yd. <rv 

/o.H-b 
MLUL 
.//■^ 

IE 
zi . a- o 
/a.s-0 
/3-t>r 
S3. W 

TYPED BY 

DATE 

O- 2 3 

/./r 
/. 36 
/.&/•■ 

/.BY 
Z.07 
2. V 

Z.7Ü 

3.2/ 

3.6? 

IRKS: 

-33- 
& GRIER,  WC. 



■FIREBALL   CALCULATIONS 

k    FILM  NO (?<>?> $4 

DATE  /-21-&S 

InD Int f2* * 

'33 36 1.469 74 - .5 55493 1 0.1 89 
)1?43 776 48 - 7^3011 9235 
i?8 14 37112 - 8 62042 8816 
06 62 8332- 967219 84 98 
59 94 139 68 10 57464 81 98 

•35 42 32211 11375 14 8219 
0266 47631 12 098 84 8265 
4 7 54 609 eo 12 76243 8195 
9601 727 52 13 37776 8207 
2649 83284 13953 38 81 12 
62 93 92814 14 495 55 80 99 
8067 101517 15 00904 79 61 
0138 1 09189 15476 80 78 82 
2569 1 166 27 15944 22 78 39 
4000 1 235 51 16 39194 7735 
5031 1 "*00 25 16 e?i99 76^2 

■34- 



CAMERA  DATA  a CALCULATIONS 

IKX 6037Z 
ERA Na FZ */ 

STATION Na^; J*K <£*<£*/ 
EQ. AP. 

TEST /-//)wLroÄ/ GAUOULATED Üf-Geo 
PATE: AO//S/S$ 

CAMERA 

A (AIMING POINT) 

FOCAL   LENGTH 

HORIZONTAL 
PROJECTION 

R°/A = CBh cos a cosj 8 + (HB-HC) sin ß 

0° oo' ß=     /° 23' He54 J/^ // 

a =   /. OÖÖÖ cos £= 0.999 7/ *z=3oSlf+ 
-    6 o4-. 1  m sin /3 = 0.02414. AH«4£// = /4.6 /» 
COS a  C0S/3= 6/? 3.9 try AH sin/9 *= 0..4 /V R"A= 1   604. A   in     1 

MAGNIFICATION   FACTOR     (meters/in.) 

ZERO   TIME   CORRECTION  Coo6 ms 

EDGERTON,   GERMESHAUSEN, & GRIER, INC. 



I 
DIAMETER MEASUREMSfTS 

ggOjHÄmilton 

Fr. 90. 

0 
1 
2 
3 
k 
5 

rf*"JV ! 6 
*■: 'i 7 1 8 

9 
10 
11 

.,-.:'' 12 
■^-  ".:' 13 

! Ik 
15 
16 

-• is -3 
v- v ■ : 19 
-S'-■': 20 
'*/."■'■' 21 

22 
: :.:.- 23 
+■ >'.■' -" 

2k 
• 25 
' .- ~ 26 

* 27 
•■-"■ 'i:,. ' 35 

* -'■■ ' 

6 •;--, 
v 
*■ •. 

,t. - . 

READ BY_ 

DATE 

Mag. D2 

19.33 

013* 
0169 
0162 
0196 
0212 
0222 
0235 
02*9 
0253 
0257 
0267 
0273 
0279 
0281 
0288 
0297 
O3OO 
0306 
0312 
0317 
0325 
0329 
0335 
0336 
03*2 
03*8 

xxxx 
xxxx 
0139 
0176 
0190 
0200 
0211 

0230 
0235 
02*9 
0255 
0259 
0265 
0276 
O283 
0286 
0289 
0301 
030* 
0307 
031* 
0320 
0326 
0330 
0336 
03*1 
03*3 
03*9 
0355 

äc   Res 

lA^/59 

¥Wi KO._6_°3^^^ ^ 

IS 

-y.-ZG 
^■3J 

jr. 9? 
6V/ 
6,.S<L 
<J.?Y 

"77: 
7. #9 
7-60 
TPr 
.-.*./■* 

'f.34 
.:?■(,$■ 
W? 
f.f?- 

9. ft 
1.36 
7. S3 

UZL 
31+ 
vT£ 

/.0-Ö1- 

/*•,?? 
SQ.-VA 

■'/*• s-y 
/?■$$ 
/O, 99 

fflgflfTOK— 
(a)      t (BB) 

0,10 
O.Z7 
0.31 
a.'/ä 
o~..9/' . 

0.72^ 
0.79 
O.BS\ , 
o9Z \ 
0-96:, 

A /g'T 

>;'3/ 7-; 
/. 3/ *; 

f.£3 '■■ 
7.69:   ' 

z.zß * 

TEPED BY     JEG 

DATE 1AV59 

*© 

REMARKS: 

•36- & GRIER, IRC, 



SHOT, 

FIREBALL   CALCULATIONS 

nAtoi Ifo °JL FILM  NO. 

DATE —- 

(?0371 

/-11-b'9 

D t InD Int t2* * 

' 4.26 .14 

1 

1.4 4 9 34 1.° 6 6 0 7 - .4 ^54 67 9.3 53 
c M ?0 •   16 69*6 1 6 09 45 - 5 2^303 1 01 08 
5 77 27 1 75260 1 "*09 40 - 5 Q22 p8 9741 

6 19 T* 1 82285 1 108 64 - 6 41812 96 44 
6 K6 40 1880 91 016 21- 6 931 64 9 4 63 
f- QA 46 1 937 24 776 48 - 7 33011 9 4 67 
7 10 r3 196005 6 3 4 90- 7 7 57 20 91 52 
7 49 c9 2 013 55 527 70- P 09707' 9 2 rO 
7 67 66 2 037 32 415 59 - P46P 45 90 57 
7 P9 72 206562 ^28 54 - « 76 8 cd 89 08     ; 
8 19 79 210296 235 69- 910023 39.99 
P 34 P5 212112 16245- 9 37085 88 99 
p 65 Q2 2 157 63 8332- 967219 89 43 
P P7 Q8 2 18275 2023 - 9 919 39 89 42 ' 
P 97 105 • 2193 96 4P 76 10 196 97 87^6 
9 18 1 11 2 21709 104 ?8 10 42 5 96 88 04 

9 36 1 18 223649 16544 10 6 8 4 16 87 60 
9 53 124 225446 21506 10 898 56 8744 

9 58 131 2 259 69 27002 11 1 40 57 8 5 99 
9 PI 1 37 2 283 37 314 83 11 34?. 08 86 49 
9^6 1 AA 2 298 51 36469 11 570 56 86 08 

10 02 1 50 2 30465 405 53 11761 11 8 5 19 
1033 1 57 2 33505 451 15 11 Q77 69 86 24 
1046 163 2 347 54 48865 121 58 73 86 02 
10 55 169 2 356 09 52479 12 33578 8 5 52 
10 56 1 76 2 35704 565 37 12 537 61 8 4 22 
1099 2 28 2 396 Q2 824 11 17 Q04 73 7903 

-37- 



APPENDIX 

HARDTACK PHASE II, HAMILTON 

PHOTOGRAPHIC EXAMPLES 

-38- 



BHHN 

Camera:    F-16 No.  2 

Station:      527.01 

Time: 0. 38 msec 

-39- 



KSä* 

Camera:     F-16 No.   2 

Station:      527.01 

Time: 1. 08 msec 



Camera:     F-16 No.   2 

Station:       527.01 

Time: 2. 02 msec 

■41- 



Camera:     E-6 

Station:      527.02 

Time: 2. 02 msec 

■42- 



Camera:     E-6 

Station:        527.02 

Time: 6. 74 msec 

■43- 



Camera: R-4 
Station: 527.01 
Time: 0„ 4995 msec 



Camera: 
Station: 
Time: 

R-3 
527.01 
0. 9840 msec 



Distribution 

Copies to:       v 

1 Dr.   G. W.   Johnson,   Test Director 

1     - Dr.   H. B.   Keller,   LRL Test Group Director 

1 Dr.   W. E.  Ogle,   LASL Test Group Director 

1 Dr.   L. S.   Wouters,    LRL 

1 Dr.   J. F.   Mullaney,   Group J-10, 

1 EG&G,   Boston 

1 EG&G,   Las Vegas 
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